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Pictorial Geography of the British Isles. By Mary E. 

Palgrave. (London : Society for Promoting Christian 

Knowledge, 1887.) 

THIS volume, although it could not be used as a text-book, 
might be of considerable service to young students of geo¬ 
graphy. The pictures would probably excite their interest, 
and would certainly tend to give definiteness to some of 
their conceptions. The letterpress is, upon the whole, 
very good. Beginning with a chapter on how our scenery 
was made, the author gives what she calls c< a summary 
of British scenery,” and then proceeds to describe the 
coasts, the mountains and hills, the plains and rivers, 
and the lakes and islands of the British Isles. There 
are also chapters on historical scenery and industrial 
geography. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he under¬ 
take to return, or to correspond with the writers of 
rejected manuscripts. No notice is taken of anonymous 
communications. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
is so great that it is impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts .] 

The Spectator and Science. 

In a recent number the Spectator discussed a rumour that an 
American inventor had discovered a compound which possessed 
the peculiar property of exploding “ forward only.” The matter 
was discussed quite seriously, and it was pointed out that if the 
report were correct the defence of the northern frontier of 
India would be facilitated, as it would be possible to substitute 
parchment for metal in the construction of guns. So enamoured 
was the writer with this idea that it was again referred to in a 
subsequent article on “The New Air-Cannon.” 

Upon this I ventured to address to the editor a short note, in 
which I pointed out that as it is improbable that the most 
ingenious inventor will now upset the law that “action and 
reaction are equal and opposite,” the rumour might be safely 
discredited. 

More than one number has since appeared, but no steps have 
been taken to remove the misconception which the serious 
discussion of an absurdity must have produced on the minds of 
many non-scientific readers. 

It may be, of course, that the Spectator would consider it a 
useful exercise to discuss what would follow if perpetual motion 
were realized or the circle squared. If so, there is nothing more 
to be said, except that the grave application of such speculations 
to questions like the defence of India is apt to mislead. It may 
perhaps be added that such a habit is not likely to increase the 
respect with which the opinions of the paper are received when 
it plunges hotly into a controversy of practical importance on 
scientific methods, such as that on the utility and morality of 
vivisection. 

It is, I believe, a subject of regret to others besides myself 
that a journal, the attitude of which on other matters we admire, 
should betray such obvious ignorance on matters scientific. 
Before the Spectator discusses yachts* bottoms, new air-cannons, 
and compounds which explode forward only, it would be well 
for the mahagement to obtain the advice of someone who has 
a competent knowledge of the scientific problems involved. 

October 10. Arthur W. Rucker. 


“Toeing” and “Heeling” at Golf. 

I was much interested in the “ Unwritten Chapter on Golf” 
(Nature, Sept. 22, p. 502), signed with the well-known initials 
of “ P. G. T.” The mechanical explanation of “toeing and 
heeling,” is however incomplete, as it does not take into account 
the torsion of the head and shaft caused by the impact of the 
ball on one side or other of the centre of percussion. If the ball 
be “heeled” (that is, goes off any point of the club-face nearer 
to the heel than the centre of percussion), the impact on the 


club-head causes it and the shaft to twist horizontally from right 
to left, a movement that is plainly felt in the hands as a dis¬ 
agreeable jar. Even should the club-face approach the ball in 
a line perpendicular to the direction of the intended drive, it no 
longer remains so on meeting the ball. 

In the best driving the club follows the ball nearly to the 
extent of the swing, so that before they part company, the 
elasticity of the shaft twists the club-face back to or beyond its 
normal position, which should be perpendicular to the l'ine of 
drive. If the ball happens to be “toed,” the reverse movement 
takes place. A curve to the right in the course of the ball so 
invariably follows “heeling,” even with the best drivers, and a 
curve to the left (but not so frequently) “ toeing,” that they have 
become recognized by golfers as cause and effect. I have always 
looked upon the torsional movement described as the main cause 
of the horizontal rotation given to the ball, and still think that 
any explanation which leaves this unconsidered is incomplete. 

T. Mellard Reads. 

Park Corner, Blundellsands, September 24. 

[The cause spoken of by Mr. Reade has occasionally some 
little effect, and I was fully aware of this long before I wrote 
my article. But, as most golfers know to their disgust, a ball 
can be badly “ heeled” or “ toed ” when driven by a club or a 
cleek with the most untwistable of shafts. I should thus have 
confused instead of enlightening the ordinary reader, had I 
entered upon such a subsidiary question as this effect of torsion. 
For my own part, I believe that the most serious effects of 
torsion are produced before the club reaches the ball. This is 
not alluded to by Mr. Reade. 

Mr. Reade uses the word “heeling” in the literal sense of 
“ striking with the heel of the club,” and has thus been led to- 
state the opposite of the facts. If he will think over the result 
of the impulsive rotation of the club-head, which is due to small¬ 
ness of torsional rigidity in the shaft, he will see that (supposing 
the club-face at impact to be exactly perpendicular to the course 
desired) hitting off the heel tends to produce what is commonly 
called “toeing”:— i.e. skewing to the left ! Similarly, hitting 
off the toe will produce what is commonly called “ heeling ” :— 
i.e. skewing to the right! Thus the torsion of the shaft tends 
to mitigate ordinary “heeling ” if the heel of the club be used,, 
and to intensify it if the toe be used. Surely this would not 
have been easily understood by the ordinary reader of news¬ 
papers, for whom my article was written.—P, G. T.] 


The Fertilization of the Coffee Plant. 

I send you the following notes on the fertilization of the coffee 
plant- (C . arabica ) which I made some time ago, and which may 
be interesting to those who study the subject. 

Your readers are doubtless aware that coffee was cultivated 
some twelve years ago to a very large extent in Ceylon and South 
India, but owing to the attacks of leaf disease, the area has been 
rapidly reduced, except, I believe, in some parts of Coorg and 
Mysore, where the climate is drier, and the leaves suffer less 
from the fungus. It has now been largely replaced by tea. 

The jasmine-like flowers of the coffee are borne in clusters in 
the axils of the leaves, and appear simultaneously all over the 
estates. After a prolonged drought of one or two months, or 
even more, at the beginning of the year, there is generally a 
heavy fall of rain, sometimes lasting only an hour or two, some¬ 
times continuing for two or three days : the amount that falls 
must be enough to saturate the ground, and should not be less 
than one inch. 

In from six to eight days from the time of the first shower, 
the flowers burst into full blossom, last for a day, and then drop 
off. On the evening before the blossom is fully out, if the 
flowers are examined it will be found that they are partially 
open, the stigma being protruded and receptive. During the 



night the hum of insects can be distinctly heard, and I am of 
opinion that the flowers are largely fertilized by night-flying 
insects which carry pollen from those flowers which happen to 
be open rather before the others, as some are delayed. On 
the following morning; all the flowers will be found open, and 
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the field of coffee presents a sheet of white. These flowers are 
frequented by immense numbers of bees, of two kinds, one about 
three-quarters of an inch long and black, the other smaller and with 
white bands round its abdomen. The stigmas now are covered 
with pollen, and the anthers bursting, and the larger of these bees 
may be seen buzzing from flower to flower sweeping up the 
grains of pollen between its front legs, and rolling them into 
balls. Long before evening all the anthers are exhausted of 
pollen, and the insects have departed. Besides bees some 
butterflies visit coffee, such as Hypolimnas bolina , Papilio 
Polymnestis , and two or three Danaidce. 

The coffee plant by being proterogynous is intended by Nature 
to be cross-fertilized, but owing to all the plants in one clearing 
being usually grown from seed of a single estate, there must be 
a great deal of interbreeding, more especially as all the coffee 
of Ceylon and most of South India is supposed to be descended 
from a single plant introduced into Batavia about two centuries 
ago. This may have something to do with the manifest 
deterioration in stamina of the younger coffee. 

While on this subject I may mention the curious alteration in 
the position of the organs of Clerodendron infortunatum when 
flowering. This plant is proterandrous : at first the style hangs 
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down, while the stamens are erect: as soon as the pollen is shed 
the stamens drop, while the style rises, and the stigma becomes 
receptive. The chief carriers of pollen in this plant are small 
ants. T. F. Bourdillon. 

Quilon, S. Travancore, India, September 13. 

Pearls of Jasminum Sambac. 

Dr. Riedel tells us in Nature of September 15 (p. 461), 
that he possesses in his collection two melati pearls of Jas¬ 
minum Sambac . I beg to say that, as in the case of tabasheer 
(see Nature, vol. xxxvi, p. 30), and in that of cocoa-nut 
pearls (ibid. p. 158), Rumphius, in the almost inexhaustible 
treasure of his “ Herbarium Amboinense,”has already mentioned 
the pearls found also in the flowers of Jasminum Sambac. He 
gives in his fifth volume, in the 30th table, a good picture of 
that plant, and says in the description that a “dendrites” found 
in its flower in 1672 was sent to him two years after. It had 
the shape of a bud of the same vegetable, and was white- 
coloured and hard like silica or alabaster ; moreover, it must have 
been without doubt a carbonate of calcium or some other 
alkaline earth, for Rumphius remarks that when the pearl was 
imprudently moistened with citric acid part of it was consumed 
by the acid. He also tells us that the common name given to 
all stone-concretions in fruits, wood, and animals by the Malayan 
people is “mestica,” which corresponds well with Dr. Riedel’s 
name of “mustiea.” [“In Celebe, ac prsesertim in Macassara 
in cunctis .ssepe fructibus dendrites quasdam reperiuntur, ubi 
inter alia in hoc quoque frutice (Jasminum Sambac) tabs detecta 
fuit, quae loco floris inventa fuit anno 1672 in horto quodam 
Germani ibi habitantis, quaeque mihi biennium post transmissa 
fuit. Formam habebat capituli, seu instar veri floris Bonga 
Manoor, nondum aperti, eratque alba et dura instar silicis seu 
alabastri; inventa autem fuit in tubo veri floris atque petiolum 
habebat ex ligno et lapide sensim compositum ; quique hanc 
invenerat, imprudenter in mensa deposuerat, limonum succo 
commaculata, qui subito eius portionem consumserat.”] 

Frankfurt a. Oder. E. Huth, 


Action of River Ice. 

In the year 1854 the Yellow River burst through its left em¬ 
bankment near Kaifung-fu, and took a new course to the sea 
through the province of Shantung, occupying in its lower course 
the bed of the Tatsing-ho, which it scoured out and widened. 
Prior to the change the Tatsing-ho had been crossed at Tsiho- 


hien, about seventeen miles above Tsinan-fu, the provincial 
capital, by a stone bridge, seven arches of which remained 
standing in 1868 when Mr. Ney Elias visited the river (see 
Journal Roy. Geog. Soc. vol. xl. p. 6). Owing to the increased 
width of the channel, this bridge only reached about three- 
quarters of the distance across the river, and formed a serious 
impediment to the navigation. 

Crossing the river myself at this site in April last, I made 
inquiries regarding the old bridge, but, as customary in China, 
could elicit nothing definite ; the bridge had gone, and no visible 
obstruction existed in the channel. 

When I arrived in Tientsin in July, the Yellow River was a 
frequent subject of conversation, and an old friend, and well- 
known resident, Mr. J. G. Dunn, gave me the following account 
of a curious phenomenon witnessed by him when crossing the 
river in January 1883, on his way overland to Shanghai.. The 
winter was a severe one, and the ice on the Yellow River at 
this spot was about three feet in thickness. Most , of the 
ordinary traffic of the district was carried across the ice in carts 
and wheelbarrows ; a space was, however, kept open for the 
ferry, by which usually the entire traffic of the high-road from 
the capital crosses the river, the ice being broken up every 
morning so as to leave a clear passage. Mr. Dunn preferred 
crossing the river by the ferry, as seeming to him more convenient 
and safer. From the boat he witnessed the extraordinary sight 
of a stone bridge floating on the upper surface of the ice; the 
piers had apparently been lifted bodily up, some of the arches 
were standing, still supported at one end by an abutment, but 
some had fallen, and were resting as they fell in order on the 
surface of the ice. The bridge had apparently floated some 
distance down ; Mr. Dunn thought, from the confused answers 
of the people, a considerable distance, but from a comparison of 
the site it could scarcely have been more than a hundred yards 
or so. Strong westerly winds had been blowing for some time, 
and probably had, combined with other causes, induced a 
slight rise in the level of the water sufficient to break the con¬ 
nexion of the ice-sheet with the banks ; the space kept open for 
the ferry had enabled it to move downwards by degrees under 
the influence of wind and current, and as the piers of bridges in 
China are usually built without cement they offered little 
obstruction to the movement. 

From my own experience of the people in the district I can 
understand Mr. Dunn’s mistake as to the distance the bridge was 
carried, and there can be no doubt that the bridge seen was the 
original one described by Mr. Elias. 

The fact of a bridge lifted bodily off its piers by the floating 
power of river ice is probably unique, but in any case is 
sufficiently interesting to be worthy of record. I may add that 
the latitude of Tsiho is approximately 36° 40' N., and the width 
of the river about 2000 feet. Thos. W. Kingsmill. 

Shanghai, August 26. 


Unusual Rainbow. 

A rainbow after sunset is probably a somewhat unusual 
occurrence, but on the evening of September 11 I witnessed a 
very beautiful one from the band-stand in the Alfred Park, which 
is about the highest ground in Allahabad. Just before sunset 
the sky was more or less covered with high cirro-stratus, and 
promised one of the very highly-coloured sunsets common in 
the rainy season, while at the same time a slight storm, heralded 
by distant thunder, was coming up from the east. After spend¬ 
ing a few minutes in the Public Library nea.r the band-stand, I 
came out, and found the sun had set behind a bank of what 
Abercromby calls “rocky cumulus,” or some other lumpy form 
of cloud, and was sending long shafts of alternate light and 
shadow across the southern half of the sky, while.towards the 
north and overhead the clouds were lighted up with the most 
gorgeous colours. On turning to the east to see whether the 
flutings of the cloud-shadows appeared to meet in that quarter, 
as they usually do, I saw on the approaching shower, which was 
towards east-south-east, a beautiful double rainbow, both arcs 
being some 20° long, but stopping short of the horizon by 
or 2°, to which height the earth-shadow already extended. 
Both bows seemed to the eye to be somewhat narrower than 
usual, and between and beyond them the fluted cloud-shadows 
appeared, by the illusion of perspective, to converge towards the 
anti-solar point. The bow must therefore have been produced 
by the light from a portion only of the sun’s disk, shining through 
a hollow on the top of the western bank of cloud, and doubtless 
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